A total of eleven Indiana bottom ashes was selected, sampled from ten power plants, and tested extensively to provide information on the properties of Indiana bottom ashes.
Introduction
The growing demand for electricity has resulted in the construction of many coal-fired power plants and as a result the production of power plant ash has continued to increase.
For example, in the 10-year period of 1976 to 1986, the annual production of power plant ash for the U.S. increased from 54 to 67 million tons. Disposal of power plant ash not only has become more burdensome to the power industry but also results in a cost ultimately transferred to the power consumer.
In the state of Indiana, the trend of increasing ash production by electric utilities is particularly true, because 98 percent of the Indiana electricity is generated from the burning of coal In view of the benefits to be gained from the utilization of power plant ash as a construction material, much research and other efforts devoted to exploring productive uses for this material in the construction of highways, buildings, and other structures is justified.
In the past, much of the available research has focused on the properties and uses of fly ash. This is understandable because fly ash represents approximately two-thirds of the total ash production.
However, other studies [1, 2] 
Experimental Program
Eleven different bottom ashes from ten utility stations were selected for laboratory testing in this study. The ash materials consisted of nine dry bottom ashes, one wet bottom ash, and a source which was a combination of both wet and dry ashes.
As the utilization of ash material will be economic only on a regional or local basis, one of the important criteria for the selection was the geographic distribution of the sources. A reasonable geographic balance among the eleven ashes selected for study was accomplished, with three bottom ashes identified as being from northwestern Indiana, four from central Indiana, and 4 from southern Indiana.
In most power plants, bottom ash is transported to a disposal lagoon as a slurry flowing through closed conduits.
The closed ash transport and handling systems are seldom equipped with sampling ports at convenient locations. In such cases, bottom ashes were collected as grab specimens from ash deposits at the outlet of sluice pipes.
In fact, at power plants where bottom and fly ashes are co-disposed, the ash sampled represented the coarse fraction of the ash in the lagoon. top size materials. The wet bottom ash, being too uniform and coarse, fell outside the gradation specifications for bases and subbases.
The specific gravity of bottom ash were determined by the test methods applicable to aggregates and soils, as well as a gas pycnometer method. The specific gravity of bottom ashes was found to range from 1.9 to 3.4, which is much wider than that for most soils (ranges from 2.5 to 2.8). Generally, the more porous or vesicular an ash appears, the greater the variation in the specific gravity determined by different methods. It was also found that low specific gravities were always accompanied by greater variations in the measurements. The relationship between dry density and moisture content was determined by the standard Proctor compaction procedures for several bottom ash samples. The resulting moisturedensity relations showed that the shapes of the moisturedensity curves are typical of those for cohesionless materials. The dry densities obtained were high when the soil was air-dried, and high when the soil was completely saturated, with somewhat lower densities occurring when the soil had intermediate water contents.
The compaction curves showed a slight decrease in density at the highest water contents. Field compaction data reported on free draining materials indicated that field compaction curves do not show such a decrease. Field curves generally exhibit maximum dry density at either an air-dried condition or a "flushed" condition. Sometimes, the air-dried condition may not be practicable for field construction, but it is practicable to maintain the material in a flushed condition during the compaction process. If adequate measures have been taken to protect the underlying layers, close control of the water content will not be necessary, and the flushed condition can be achieved simply by applying an excess of water.
One-dimensional compression tests were performed on bottom ashes in a dense condition. Due to the high permeability of bottom ash, the deformations took place almost immediately.
Comparing the stress-strain relationships obtained from several bottom ashes with those from an uniform medium sand it was found that bottom ashes were slightly more compressible than the sand.
The CBR values for bottom ash ranged from 4 to 70. Indiana leaching method were conducted on bottom ash samples.
The EP toxicity test is designed by EPA to simulate the leaching a solid waste will undergo in a sanitary landfill [5] .
The Indiana leaching method test is specified in the Indiana Administrative Code [6] to classify restricted waste facility. 
Economic Evaluation
The economic evaluation of the use of bottom ash focused on two phases:
1. An assessment of economic potential for Indiana bottom ash based largely on the guantities available and their location with respect to potential market areas. 
